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A rubber crawler has a rubber elastomer constituting a main
body of the crawler, at least one metal core buried in the
rubber elastomer and extending 1n a widthwise direction
perpendicular to a running direction of the crawler, and at
least one rubber lug formed on an outer peripheral face of
the rubber elastomer. An element 1s applied to each width-
wise end of the metal core to improve the durable life of the
crawler.

10 Claims, 11 Drawing Sheets
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1
RUBBER CRAWLER

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a novel rubber crawler, and more
particularly to a rubber crawler having a structure for
preventing the occurrence of crack or breakage in each of the
widthwise edge portions of rubber in the crawler.

2. Description of Related Art

There are well-known and widely used two types of
rubber crawlers having structures shown in FIG. 1 and FIG.
2. The first type rubber crawler shown 1n FIG. 1 comprises
an endless rubber belt 1, a plurality of core metal pieces 2
arranged and buried at predetermined intervals in the lon-
oitudinal direction of the belt 1, and steel cords 3 arranged
to cover the outer surface of the metal pieces 2 and buried
in the longitudinal direction of the belt 1. Since a widthwise
length of the metal piece 2 1s shorter than a full width of the
belt 1, widthwise edge portions 4 made from only rubber are
formed 1n both sides of the belt 1. On the other hand, the
second type rubber crawler shown in FIG. 2 comprises
rubber pads 5 fixed to links 6, which being axially supported
by pins 7 form an endless structure, through metal crawler
blocks 8 and bolts and nuts 9. In the latter case, a widthwise
length of the rubber block 8 1s shorter than a full width of the
rubber pad §, so that widthwise edge portions made from
only rubber are formed in both sides of the rubber pad 5.

In general, the widthwise edge portion of the core metal
piece has a vertically cut shape at 1ts widthwise edge and
front and back edges and 1s the most flexible portion of the
rubber crawler, so that deformation strain 1s liable to be most
caused 1n the widthwise edge portion at a use state of the
rubber crawler. For example, when the rubber crawler
contacts with or rides on protrusions such as pebbles, stone
pieces, and the like scattered on a running road or a curb of
a footpath as shown 1n FIG. 3, the widthwise edge portion
4 is sandwiched between the core metal piece 2 (or metal
crawler block) and the curb 10 and shearing force strongly
and repeatedly acts to the widthwise edge of the core metal
piece during the running of the rubber crawler to thereby
create crack C from the vicinity of such an edge toward an
outer surface of the widthwise edge portion 4. See FIG. 3 a
crack grows toward the side of contacting with ground and
further toward the front and back sides of the widthwise
edge portion due to repetition of deformation stress to finally
cause breakage of the widthwise edge portion. As a result,
the durability of rubber constituting the widthwise edge
portion and hence service life of the rubber crawler are
undesirably degraded.

SUMMARY OF THE INVENTION

It 1s, therefore, an object of the invention to solve the
afore-mentioned problem of the conventional rubber crawler
and to provide a novel rubber crawler capable of reducing or
preventing the occurrence of cracks or breakage in the
widthwise edge portions of rubber due to the contacting with

or riding on the protrusion scattered on road or the curb of
the footpath.

According to the invention, there 1s the provision of a
rubber crawler comprising a rubber elastomer constituting a
main body of the crawler, at least one metal core buried in
the rubber elastomer and extending 1n a widthwise direction
perpendicular to a running direction of the crawler, and at
least one rubber lug formed on an outer peripheral face of
the rubber elastomer, wherein each widthwise end portion of
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the metal core and front and back edge portions near to the
widthwise end thereof 1n the running direction are inclined
at a ground contacting side toward an inner peripheral side
of the crawler to form a bow-shaped section 1n each of both
widthwise ends of the metal core.

In a preferable embodiment of the invention, the rubber
clastomer 1s an endless rubber belt or a rubber pad.

In another preferable embodiment of the invention, an
inclination angle of the bow-shaped section with respect to
an outer horizontal peripheral face of the metal core 1s
15-45°, preferably 20-35°. Particularly, an inclination angle
of the widthwise end of the metal core 1n the bow-shaped
section with respect to the outer horizontal face thereof is
15—-45° and an inclination angle of each of the front and back
edges of the metal core 1n the bow-shaped section 1s approxi-
mately 90°.

In the other preferable embodiment of the invention, a
length of the rubber lug in the widthwise direction at the
oround contacting face 1s longer than a distance between the
bow-shaped sections at both widthwise ends of the metal
COre.

In a further preferable embodiment of the invention, a
rubber protruding portion covering each of the bow-shaped
sections of the metal core 1s formed on an inner peripheral
side of the crawler.

In a still further preferable embodiment of the invention,
the bow-shaped section 1s provided with an outside-inside
path. In another preferable embodiment of the invention,
when the rubber elastomer 1s an endless rubber belt, a row
of plural steel cords arranged side by side 1s buried in the
rubber elastomer along an outer surface of the metal core to
extend these steel cords in the circumferential direction of
the rubber elastomer and each of outermost steel cords 1n the
steel cord row 1s located inward from the widthwise end of
the metal core by not less than 15 mm.

In the other preferable embodiment of the invention, an
edge of a plane surface 1n a widthwise end portion of the
rubber elastomer facing to ground 1s located outward from
an outer surface of the metal core.

BRIEF DESCRIPTION OF THE DRAWINGS

The 1mvention will be described with reference to the
accompanying drawings, wherein:

FIG. 1 1s a diagrammatically section view of an embodi-
ment of the conventional rubber crawler;

FIG. 2 1s a diagrammatically section view of another
embodiment of the conventional rubber crawler;

FIG. 3 1s a partial section view 1llustrating a state of riding
the conventional rubber crawler on a curb of a footpath to
cause cracking;

FIG. 4 1s a plan view of a first embodiment of the metal
core used 1n the rubber crawler according to the 1nvention;

FIG. 5 15 a left-half front view partly shown 1n section of
the first embodiment of the metal core;

FIG. 6 1s a plan view of a first embodiment of the rubber
crawler according to the mvention using the first embodi-
ment of the metal core;

FIG. 7 1s a bottom view of the first embodiment of the
rubber crawler;

FIG. 8 15 a right side view of the first embodiment of the
rubber crawler;

FIG. 9 1s a section view of the first embodiment of the
rubber crawler taken along a line IX—IX of FIG. 6;

FIG. 10 1s a partial bottom view of a second embodiment
of the rubber crawler according to the invention;
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FIG. 11 1s a partial section view of the second embodi-
ment of the rubber crawler taken along a line XI—XI of FIG.
10;

FIG. 12 1s a partial plan view of a second embodiment of
the metal core used 1n the second embodiment of the rubber
crawler;

FIG. 13 1s a partial plan view of a third embodiment of the
metal core used i1n the rubber crawler according to the

mvention;

FIG. 14 1s a partial front view of the third embodiment of
the metal core;

FIG. 15 1s a right side view of the third embodiment of the
metal core;

FIG. 16 1s a partial plan view of a fourth embodiment of
the metal core used 1n the rubber crawler according to the
mvention;

FIG. 17 1s a partial front view of the fourth embodiment
of the metal core;

FIG. 18 1s a right side view of the fourth embodiment of
the metal core;

FIG. 19 1s a plan view of a fifth embodiment of the metal
core used 1n the rubber crawler according to the invention;

FIG. 20 1s a front view of the fifth embodiment of the
metal core; and

FIG. 21 1s a right side view of the fifth embodiment of the
metal core.

DESCRIPTION OF PREFERRED
EMBODIMENTS

In FIGS. 4 and 5 is shown a first embodiment (20) of the
metal core used 1n the first type rubber crawler according to
the invention. The metal core 20 comprises a portion 22
engaging with a sprocket (not shown), a pair of wing
portions 23, 24 formed on both sides of the sprocket
engaging portion 22, a pair of projections 25, 26 sandwich-
ing the sprocket engaging portion 22 and arranged 1n zigzag,
a bow-shaped section 27 consisting of a slant portion 28
formed by inclining a longitudinal end of the wing portion
23 toward an inner peripheral side of the crawler and slant
portions 29 formed by inclining front and back edges of the
wing portion 23 in the vicinity of the widthwise end thereof
toward the inner peripheral side of the crawler, and a
bow-shaped section 30 consisting of a slant portion 31
formed by inclining a longitudinal end of the wing portion
24 toward an 1nner peripheral side of the crawler and slant
portions 32 formed by inclining front and back edges of the
wing portion 24 1n the vicinity of the widthwise end thereof
toward the 1nner peripheral side of the crawler.

Furthermore, each of the bow-shaped sections 27, 30 1s
provided with an outside-inside path 33, 34 communicating,
an outer surface of the bow-shaped section 27, 30 with an
inner surface thereof, in which the path 33 1s a notch portion
formed 1n both sides of the bow-shaped section 27 and the

path 34 is a through-hole formed 1n the bow-shaped section
30.

Moreover, numerals 35, 36 are ribs formed on the wing,
portions 23, 24 from the vicinity of the longitudinal end
thereof toward the projections 25 and 26, respectively.

A first embodiment (40) of the first type rubber crawler
according to the invention using the metal core 20 shown 1n
FIGS. 4-5 1s shown as a plan view 1n FIG. 6, as a bottom
view 1n FIG. 7, as a right side view 1n FIG. 8§ and as a section
view 1n FIG. 9, respectively.

In the rubber crawler 40, numeral 42 1s an endless rubber
clastomer buried with a plurality of the metal cores 20 at a
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orven pitch 1n the longitudinal direction thereof. A row of
steel cords 44 arranged side by side are buried in the rubber
clastomer 42 along a bottom surface of the wing portions 23,
24 of the metal core 20 1 the longitudinal direction of the
rubber elastomer 42. Therefore, widthwise end portions 46,
48 made of only rubber are formed outward from both ends
of the metal core 20 1n the rubber elastomer 42. Moreover,
numeral 50 1s a rubber lug formed on the outer peripheral
surface of the rubber elastomer 42 at a side of contacting
with ground and numeral 52 1s a sprocket hole defined
between the sprocket engaging portions 22 of the adjacent
metal cores 20 1n which sprocket teeth (not shown) of a
driving wheel (not shown) bite therein.

As shown 1n FIG. 9, rubber constituting the widthwise
end portions 46, 48 1s adhered to the bow-shaped sections
27, 30 formed 1n the longitudinal ends of the metal core 20,
so that the adhesion area 1s widened to 1ncrease the adhesion
strength. Further, when the rubber crawler 40 contacts with
or rides on a curb of a footpath or the like, shearing force
does not concentrate 1n rubber of the widthwise end portion
46, 48 owing to the presence of the bow-shaped sections 27,
30. Hence the occurrence of a crack in the widthwise end
portion 46, 48 1s reduced to prevent the breakage of the
widthwise end portion 46, 48.

Furthermore, each of outermost steel cords 44 1n the steel
cord row 1s located inward from the longitudinal end of the
wing portions 23, 24 of the metal core 20 by a given distance
L of not less than 15 mm. Even 1f the crack i1s caused in the
vicinity of the bow-shaped section 27, 30, 1t does not arrive
at the outermost steel cord 44 1n the steel cord row and hence
the growth of the crack in the longitudinal direction of the
rubber crawler 1s not caused.

As shown 1n FIG. §, the inclination angle a of the bent
portion 31 with respect to the outer horizontal face of the
metal core 20 is about 30°, whereby the rubber thickness in
the widthwise end portion of the rubber elastomer is
increased to separate away a position of crack concentration
from the widthwise end of the metal core 1n the widthwise
end portion of the rubber elastomer.

As a concrete example of the metal core 20, the distance
between the longitudinal ends of the metal core 20 1s 290
mm, and the width of the metal core 20 1s 30 mm, and the
length of the sprocket engaging portion 22 between the
projections 25 and 26 1s 46 mm, and the height of the
sprocket engaging portion 22 from the bottom 1s 27 mm. The
projection 25, 26 has the width at top of 15 mm and the
height from the bottom of 50 mm. The thickness of the wing
portion 23, 24 1n the vicinity of the slant portion 28, 31 1s
about 3.7 mm. The slant portion 28, 31 has an inclination
angle of 20—40° with respect to the horizontal face of the
wing portion 23, 24 and a length of about 10-25 mm.
Furthermore, the slant portion 29, 32 1s formed 1n each of
front and back edges of the wing portion 23, 24 at a position
located mnward by about 50 mm from an end of the wing
portion 23, 24 to be integrally united with the slant portion

28, 31.

As a second embodiment of the rubber crawler according
to the mnvention, a crawler block 60 used 1n the second type
rubber crawler 1s shown as a partial bottom view 1n FIG. 10
and as a partial section view in FIG. 11. A second embodi-
ment of a metal core 64 used 1 the crawler block 60 1s
shown 1n FIG. 12 as a partial plan view. The crawler block
60 comprises a rubber elastomer 62 as a rubber pad, a metal
core 64 buried in the rubber elastomer 62 and provided at its
widthwise end with a bow-shaped section 66 consisting of a
slant portion 67 and slant portions 68, and a rubber lug 69
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formed on the outer surface of the rubber elastomer 62.
Numeral 70 1s a bolt hole formed in the metal core 64 and

the rubber lug 69. The crawler block 60 is fixed to a link (not
shown) by bolt and nut (not shown) through the bolt hole 70.

When the metal core 64 1s buried in the rubber elastomer
62, since the bow-shaped sections 66 are formed in both
ends of the metal core 64, a thickening portion 71 1s formed
in a widthwise end portion of the rubber elastomer 62 so as
to cover the bow-shaped section 66. And also, an edge 72 of
a flat end face of the rubber elastomer 62 in the widthwise
direction thereof is located (P,) outward from a horizontal
position P, of an outer horizontal face of the metal core 64,
whereby the rubber thickness in the widthwise end portion
of the rubber elastomer i1s increased to separate away a
position of crack concentration from the widthwise end of
the metal core 64 1n the widthwise end portion of the rubber
clastomer 62.

A third embodiment (74) of the metal core is shown as a
partial plan view 1n FIG. 13, as a partial front view 1n FIG.
14 and as a right side view in FIG. 15 and used 1n a crawler
block of the second type rubber crawler (not shown) accord-
ing to the mvention. The metal core 74 1s provided at its
longitudinal end with a bow-shaped section 76 defined by a
slant portion 77 extending upward from the longitudinal end
of the metal core toward an inner peripheral side of the
crawler and a pair of slant portions 78 vertically stand from
front and back edges of the metal core 1n the vicinity of a
start point of the bent portion 77 and spreading outward and
converging iward from a position corresponding to the start
point. Preferably, the entire outer face of the bow-shaped
section 76 may be rounded.

A fourth embodiment (80) of the metal core 1s shown as
a partial plan view 1n FIG. 16, as a partial front view 1n FIG.
17 and as a right side view in FIG. 18 and used 1n a crawler
block of the second type rubber crawler (not shown) accord-
ing to the mvention. The metal core 80 1s provided at its
longitudinal end with a bow-shaped section 82 defined by a
curved slant portion 83 curvedly extending upward from the
longitudinal end of the metal core toward an mner peripheral
side of the crawler and a curved slant portion 84 vertically
stands from front and back edges of the metal core in the
vicinity of a start point of the slant portion 83 and curvedly
extending from the front edge to the back edge to have a
maximum distance at a position corresponding to the start
point 1n the widthwise direction of the metal core.

A fifth embodiment (86) of the metal core 1s shown as a
plan view 1n FIG. 19, as a front view in FIG. 20 and as a right
side view 1n FIG. 21 and used 1 a crawler block of the
second type rubber crawler (not shown) according to the
invention. The metal core 86 comprises a main body portion
88, and a pair of bow-shaped sections 90 formed on both
longitudinal ends of the main body portion 88 and each
consisting of a slant portion 92 formed by inclining each
longitudinal end of the main body portion toward an inner
peripheral side of the crawler block and a pair of slant
portions 94 formed by inclining front and back edges of the
main body portion near the longitudinal end thereof toward
the mner peripheral side of the crawler block. Numeral 96 1s
a bolt hole formed at a central zone of the main body portion
88 1n place for fixing the crawler block to a link (not shown)
by bold and nut (not shown) through the bolt hole. Numerals
98 and 100 are rib portions formed on a surface of the main
body portion 88 facing to ground at the central zone thereof
to sandwich the bolt hole between the rib portions 98 and

100 for protecting a bolt head or nut projected from the bold
hole 96.

As mentioned above, according to the invention, even 1n
the first type and second type rubber crawlers, a specified
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means 1S applied to a widthwise end portion of a metal core
buried in a rubber elastomer to prevent the occurrence of a
crack 1n the widthwise end portion made of only rubber and
the breakage of the widthwise end portion accompanied with
the growth of the crack in the longitudinal direction of the
rubber elastomer or a direction directing to a ground contact
face when the rubber crawler contacts with or rides on
protrusions such as pebbles, stone pieces, and the like
scattered on a running road or a curb of a footpath. Conse-
quently the durable life of the rubber crawler can be con-
siderably improved.

What 1s claimed 1s:

1. A rubber crawler comprising; a rubber elastomer con-
stituting a main body of the crawler, said crawler having an
outer peripheral face on said rubber elastomer, an inner
peripheral side and a ground contacting side, at least one
metal core buried in the rubber elastomer and extending in
a widthwise direction perpendicular to a running direction of
the crawler, said at least one metal core having an outer
peripheral face, and at least one rubber lug formed on said
outer peripheral face of the rubber elastomer, wherein each
widthwise end portion of the metal core and front and back
edge portions near to the widthwise end thereof i1n the
running direction are inclined at said ground contacting side
toward said inner peripheral side of the crawler to form a
bow-shaped section 1n each of both widthwise ends of the
metal core.

2. A rubber crawler according to claim 1, wherein the
rubber elastomer 1s an endless rubber belt or a rubber pad.

3. A rubber crawler according to claim 1, wherein said
bow-shaped section has an inclination angle with respect to
said outer horizontal peripheral face of the at least one metal
core that 1s in the range of 15-45°.

4. A rubber crawler according to claim 3, wherein the
inclination angle is 20-35°.

5. Arubber crawler according to claim 1, wherein a length
of the rubber lug 1n the widthwise direction at the ground
contacting face 1s longer than a distance between the bow-
shaped sections at both widthwise ends of the metal core.

6. A rubber crawler according to claim 1, wherein a rubber
protruding portion covering each of the bow-shaped sections
of the metal core 1s formed on an inner peripheral side of the
crawler.

7. A rubber crawler according to claim 1, wherein the
bow-shaped section 1s configured to define an outside-inside
path.

8. A rubber crawler according to claim 1, wherein said at
least one metal core has an inclination angle of the width-
wise end 1n the bow-shaped section with respect to an outer
horizontal face thereof is 15—45° and said at least one metal
core has front and back edges and an inclination angle of
cach of the front and back edges of the metal core in the
bow-shaped section is approximately 90°.

9. A rubber crawler according to claim 1, wherein when
the rubber elastomer 1s an endless rubber belt, a row of plural
steel cords arranged side by side 1s buried in the rubber
clastomer along an outer surface of the metal core extending
said steel cords 1 the circumfierential direction of the rubber
clastomer and each of outermost steel cords 1n the steel cord
row 1s located inward from the widthwise end of the metal
core by not less than 15 mm.

10. A rubber crawler according to claim 1, wherein said
rubber elastomer has a plane surface in a widthwise end
portion of the rubber elastomer with an edge fcing toward
the ground and 1s located outward from an outer surface of
the metal core.
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